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Abstract 
Gastrointestinal (GI) discomfort including antibiotic associated diarrhea (AAD) is a common 
side effect of antibiotic therapy. As antibiotic use continues to increase, more patients are 
affected by AAD. Significant evidence has been found on using probiotics for the treatment and 
prevention of GI distress and AAD. Provider education is needed in the clinical setting to share 
evidence and make recommendations on best practice. The goal of this intervention was to 
increase the rate at which providers prescribe probiotics in tandem with antibiotics, via increased 
provider education. A retrospective Electronic Health Record (EHR) review was conducted once 
before and once after the educational intervention to collect quantitative data. A pre/post-test was 
utilized to gather data related to the prescribing habits of the APRN’s in the Pediatric ED. 
Results from the intervention did not come as expected, as the majority of providers did not 
increase their prescribing rates. However, Data collected from the pre and post-test did show an 
overall increase in positive associations with prescribing in tandem. Future research should 
include expanded observation and follow up timeframes, perhaps within a setting different than 
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Prescribing Probiotics in Tandem with Antibiotics in a Pediatric Setting 
 Antibiotic-associated diarrhea (AAD) is a common side effect of antibiotic therapy. 
According to Issa and Mourari (2014), antibiotic use has been increasing over the past decade, 
and antibiotics are currently amongst the most prescribed medications worldwide. AAD is 
common in both ambulatory and hospital settings and occurs in up to a third of all patients 
treated with antibiotics (Szajewska et al., 2016) AAD can be defined as passing loose, watery 
stools three or more times a day after having started an antibiotic medication for the treatment of 
a bacterial infection (Mayo Clinic, 2016). AAD can begin about a week into antibiotic therapy, 
but may also occur weeks after treatment. A common complication from AAD is dehydration 
from the extreme loss of fluids and electrolytes (Mayo Clinic, 2016). According to McFarland 
(2008), disruption of normal microbiota results in pathogen overgrowth, leading to AAD. The 
disruption of microbiota can also lead to a toxin-producing bacterium, Clostridium difficile, also 
known as C.diff.  C.diff can also lead to fever, loss of appetite, nausea and abdominal pain 
(Mayo Clinic, 2016).  Probiotics contain microorganisms that aide in the maintenance of 
equilibrium in the gastrointestinal (GI) tract. Probiotics have been found to be safe for both 
children and adults who are not immunologically compromised (Wilkins & Sequolia, 2017). 
Recent evidence suggests probiotics are effective for the treatment and prevention of AAD (Fox, 
Ahuja, Robertson, Ball & Eri, 2015).  
Summary of Evidence 
Avadhani and Miley (2011) conducted a meta-analysis to report on the efficacy of 
probiotics for the prevention of AAD and Clostridium difficile-associated disease (CDAD). 
Randomized controlled trials on hospitalized adults were analyzed. Data were extracted from the 
eight studies in the review using Joanna Briggs Institute (JBI) standardized data extraction form.  
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The investigators concluded that the administration of probiotics led to a significant relative risk 
(RR) reduction of 44% for AAD and 71% for CDAD.  
Blaabjerg, Artzi, and Aabenhus, (2017), conducted a systematic review and meta-analysis 
of 17 random control trials (RCTs) with 3631 participants to report on probitoics used for the 
prevention of AAD in outpatients. The pooled results of the study demonstrated that the use of 
probiotics produced a statistically significant reduction in the incidence of AAD RR 0.49. A 
subgroup analysis was conducted on specific probiotic strains. The probiotic strain L. rhamnosus 
GG showed significantly lower risk of AAD. The study used a GRADE analysis to determine 
that the quality of evidence researched was high (Blaabjerg, Artzi, & Aabenhus, 2017). 
Cimperman et al. (2011) conducted a randomized, double-blind, placebo controlled study 
using Lactobacillus reuteri (L. reuteri) for the prevention of AAD. This pilot study included 33 
hospitalized adults ages 33-69. Descriptive and frequency results were presented as mean ± 
standard deviation (SD) and percentiles; these were analyzed with SPSS version 16.0. Patients 
who received the L. reuteri tablet had a significantly lower frequency of diarrhea compared to 
the placebo group. The frequency of diarrhea in the placebo group was 50%, while only 7.7% in 
the probiotic group (p=0.02).  
Fox et al.  (2015) conducted a randomized, double-blind, placebo controlled study to 
assess the efficacy of a probiotic yogurt for the prevention of AAD in children. Children aged 1-
12 years who were prescribed antibiotics were placed in either a placebo group (n=36) receiving 
pasteurized yogurt or a test group (n=34) receiving a probiotic yogurt. Researchers defined 
severe diarrhea, minor diarrhea and adverse effects and utilized those as categories for patient 
outcomes. The probiotic group had no incidents of severe diarrhea, while the placebo group had 
six (Fisher’s Exact test; p=0.025). Fisher’s exact test was also used to demonstrate a significant 
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difference in the incidence of minor diarrhea, with only one occurrence of minor diarrhea in the 
probiotic group, compared to 21 episodes in the placebo group (p<0.001).  Children in the 
probiotic group reported fewer adverse effects than those in the placebo group.  
Theoretical Framework 
According to Polit and Beck (2008), the IOWA model is one of the most prominently 
used models for guiding evidenced based practice change. The IOWA model offers insight into 
the process of translating the findings from research studies into practice (Polit & Beck, 2008). 
The IOWA model uses a directional flow of steps with yes/no answers that eventually lead to 
implementing a change into practice. These steps have been used as the framework for the 
proposed project. (Appendix A). 
Setting and Organizational Assessment 
The target population was APRNs employed full and part-time in the Pediatric 
Emergency Department (ED) in a suburban hospital located in the Midwestern part the of the 
United States. Written approval for project execution was been given by ED manager. The 
pediatric ED has 4 full/part time medical doctors (MD) on staff as well as 5 full/part time 
APRNs. Site selection was based on personal experience of ED patients being seen for GI 
complains after having recently started or completed a round of antibiotics. An interview was 
conducted with the APRN manager to discuss the project and determined it would be a good fit 
for the unit. Barriers to change included: finding quality time to provide education to providers 
that was free of distractions and hesitancy to change prescribing habits amongst providers. 
Purpose 
The purpose of this quality improvement project is the use of probiotics in tandem with 
antibiotic therapy to decrease AAD in a pediatric Emergency Department. Long-term outcomes 
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include decrease incidence of AAD, and decrease in recidivism rates, although these were not 
measured in the current project. 
Intervention 
The intervention was provider education. Learning theories were reviewed and Malcom 
Knowles Adult Learning Theory was utilized for shaping the intervention. Knowles made 
several key assumptions of adult learners that include: adults need to know why they need to 
learn something, adults are largely motivated by a desire to solve immediate and practical 
problems, and that as adults mature their experiences can serve as a rich resource for learning 
(McEwen & Wills, 2011). These assumptions were used to create a visual PowerPoint 
presentation catered to adult learners. Learning styles were also reviewed as one can recognize 
that most individuals have a preferred style in which they like to be taught. Neil Fleming created 
the VARK model to depict the most common of learning styles. The acronym VARK stands for 
visual, aural, reading and kinesthetic (Hansen, 2018). The intervention included a PowerPoint 
presentation to enhance the learning of the visual learner. A verbal discussion was included 
during the intervention to better reach the aural/auditory learner. A printed copy of the 
PowerPoint and pencils were offered to participants at the beginning of the presentation to 
facilitate note taking for both the reading and kinesthetic learner. Education regarding the 
benefits of using probiotics in tandem with antibiotic therapy was presented to the APRNs of the 
pediatric emergency department between shifts, in the provider office over the course of a week. 
The education was kept under 20 minutes in order to keep the information straightforward and 
included the opportunity for asking questions. The APRN manager was interviewed and 
suggested reminders for learning be in the form of posters and computer flyers to be posted 
around the work space of the ED. Immediately following the completion of the educational 
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intervention reminders were placed on the unit to help with long-term memory retention of 
information. Reminders were placed in the provider charting room on the wall and reminders 
were also placed on the computers on the unit. (Appendix B) 
To make the study more robust a pre-test/post-test was also conducted as part of this 
project. The investigator created a pre/post-test. Prior to providing the educational part of the 
intervention a written pre-test was given to APRN’s to complete. To code answers in a uniform 
way and for reporting results a Likert scale will be used for participant responses (Appendix C). 
Subject numbers were assigned to participants to maintain anonymity, and an excel spreadsheet 
will keep subject data organized for the project. One month following the educational 
intervention APRN’s were asked to complete a post-test. Post-tests were given to participants in 
the provider office between shifts over the course of a week. 
Prior to starting the intervention the DNP student met with the hospital research office to 
obtain consent for the intervention as well as data extraction. Approval from the University IRB 
at the University of Louisville was also obtained prior to starting the intervention.  
Participants 
Inclusion criteria were those APRNs who work full or part time in the ED. Exclusion 
criteria was any PRN or Registry staff APRNs, any Adult specialty emergency APRNs, and any 
staff with scheduled or unscheduled time off during the project period. The MDs of the 
department were not required to participate in the intervention, but volunteered to participate. 
One full time MD and one full time APRN went on maternity leave during the project and 
therefore their data was not collected.  
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Data Collection 
Data collection was in the form of a retrospective Electronic Health Record (EHR) 
review. The APRN manager reported that the most common diagnosis discharged with 
antibiotics in the Pediatric ED is otitis media. Data was collected at two points in time, once 
before the intervention and once 4 weeks following. Data to be extracted was from pediatric 
patients seen in the Pediatric ED, discharged with a diagnosis of otitis media. The review will 
included counting the number of times probiotics were prescribed in tandem with antibiotic 
therapy.  
Ethical Considerations 
As the data collection process involved collecting information from an EHR, HIPPA 
guidelines were followed in order to stay in compliance with hospital privacy. Data collected 
from the project was stored on encrypted and password-protected laptop. List of participant 
identifiers were maintained on project laptop. The hospital research team extracted the data 
needed for review.  
Budget 
The only costs associated with this project were those for copies of educational handouts 
and reminders to be posted around the unit. The DNP student was be responsible for these costs 
as they were minimal.  
Measurement 
Measurements for this project included the number of probiotic prescriptions that 
accompanied an oral antibiotic prescription for children with a discharge diagnosis of otitis 
media. Pre-intervention prescribing rates amongst individual providers were compared to post-
intervention rates. The percentage of change in pre and post intervention periods were compared 
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at an individual level. The EHR review was utilized to extract quantitative data. Pre and Post test 
results were also be measured amongst individual providers. Demographic data was collected on 
participants and included the following: age, number of years as a provider and number of years 
working in the pediatric ED.  
Results 
Results from the intervention did not come as expected, as the majority of providers did 
not increase their prescribing rates. Table 1 compares tandem prescribing rates amongst 
providers in the pre and post-test period. In contrast to prescribing rates, data collected from the 
pre and post-test did show an overall increase in positive associations with prescribing in 
tandem. Many of the providers made comments after taking the post-test that they believed in the 
practice, but typically forgot to prescribe the medications in tandem.  
Discussion 
Interpretation 
Results from this project suggest that a consistent reminder system might be useful for 
gaining practice change. There were no unintended negative consequences and overall providers 
seemed interested in learning about the new evidence. This project could be applied in similar 
settings in the future to help increase provider education and bring about quality improvements.  
Limitations 
Implementation was in a single setting with a small sample size.  During the month after 
pre-test and educational intervention there was a loss of computer reminders as they fell off 
screens. This project only included reminders in the form of computer flyers and lacked other 
forms. This project focused on a single diagnosis of otitis media and excluded others that may 
have gone home with antibiotics such as strep throat. Nurses were not involved and may have 
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been able to help with taking the existing data into practice. The project was done in the ED 
between shifts. There tends to be a fast pace in the ED and perhaps Primary Care would have 
been a better option for site selection.  
Conclusion 
Results were mixed, but overall the attitudes surrounding the project efforts were 
positive. Future research should include expanded observation and follow up timeframes, 
perhaps within a different setting. Future research should involve the participation of nurses to 
help facilitate advocacy of practice change. Inclusion of an EHR reminder system to flag 
providers may prove to be a more consistent reminder. A setting change to primary care may 
show more provider involvement as the pace is different than that of an ED. Increase diagnosis 
in further research to see if rates changed with an expanded search criteria may also be useful.   
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Appendix A 
Conceptual Framework: IOWA Model 
IOWA Model Construct Application to Probiotic & Antibiotic Tandem Use 
Identify Triggers Knowledge & problem focused triggers identified from systematic 
review 
Team Assembly Providers, RNs, Pharmacists, Unit Managers 
Research Systematic review and comprehensive literature reviews conducted  
Critique & Synthesize 
Literature for Practice  
Is there a sufficient research base? YES 
Create educational intervention  
Pilot Change & Evaluate Educational intervention, chart review, evaluate 
Fully Implement & 
Follow-Up 
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Appendix B 
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Appendix C 
Pre/Post-Test 
Please answer on a scale of 1-5 




5= Strongly Agree 
1. I currently prescribe a probiotic in tandem with antibiotics. 
 
2. I am comfortable prescribing probiotics. 
 
3. I feel there is a benefit to prescribing probiotics in tandem with antibiotics. 
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Table 1 




















































Percentage of Probiotics Prescribed in Tandem with Antibiotics
April May
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Table 2 
Provider Demographics 
Provider Titile Provider Age 
# Years as a 
Provider 
# Years in ED 
1 Family NP 27 3 3 
2 MD 59 30 27 
3 Family NP 30 2 2 
4 MD 40 14 11 
5 Acute Peds NP 39 1 1 
6 Family NP 47 5 5 
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Table 3 
Provider Responses to Pre-Post Test  
Provider 
1 
Pre Test Response Post Test Response 
Statement 1 2 4 
Statement 2  4 5 
Statement 3 4 5 
Statement 4 4 5 
Provider 
2 
Pre Test Response Post Test Response 
Statement 1 2 3 
Statement 2  4 4 
Statement 3 2 4 
Statement 4 2 4 
Provider 
3 
Pre Test Response Post Test Response 
Statement 1 2 3 
Statement 2  5 5 
Statement 3 4 4 
Statement 4 4 4 
Provider 
4 
Pre Test Response Post Test Response 
Statement 1 3 4 
Statement 2  5 4 
Statement 3 5 4 
Statement 4 5 4 
Provider 
5 
Pre Test Response Post Test Response 
Statement 1 1 5 
Statement 2  5 5 
Statement 3 4 5 
Statement 4 4 5 
Provider 
6 
Pre Test Response Post Test Response 
Statement 1 1 3 
Statement 2  5 5 
Statement 3 4 5 
Statement 4 5 5 
Provider 
7 
Pre Test Response Post Test Response 
Statement 1 3 4 
Statement 2  5 5 
Statement 3 4 5 
Statement 4 4 5 
 
 
 
